Abstract: The notion of fuzzy C -interior and fuzzy C -exterior are introduced using the arbitrary complement function C : [0, 1] → [0, 1] and their properties are studied. Further new fuzzy topologies are characterized using the fuzzy C -closure operator, fuzzy C -interior operator and fuzzy C -exterior operator.
Introduction
Chang [2] introduced fuzzy topological space by generalizing the concepts of point set topology. In Chang's topology the relationship between the fuzzy open sets and fuzzy closed sets are defined using the standard complement C(x) = 1 − x, 0 ≤ x ≤ 1. Bageerathi and Thangavelu [8] generalized the fuzzy closed sets into fuzzy C -closed sets using the arbitrary complement function C : [0, 1] → [0, 1]. A fuzzy subset λ of a fuzzy topological space X is fuzzy C -closed if C λ is fuzzy open in X. Xavier and Thangavelu [12] defined fuzzy C -open sets using the arbitrary complement function C which characterizes fuzzy topological space, fuzzy continuity and fuzzy compactness. The computation of fuzzy interior, closure, boundary and exterior provide many solutions to problems in image processing [3] , [10] and spatial objects in GIS [6] , [7] [11] . In this paper we define the fuzzy C -interior, fuzzy C -exterior and their properties are investigated. It leads to the characterization of new fuzzy topologies using fuzzy C -interior operator, fuzzy C -exterior operator and C -closure operator.
Preliminaries
This section contains some basic notions and results that are used in this paper. The definitions of fuzzy sets and fuzzy topological spaces are found in [1] , [2] . Fuzzy subsets in X will be denoted by λ and µ.
If λ is a fuzzy subset of (X, τ ) then the complement C λ of a fuzzy subset λ is defined by C λ(x) = C (λ(x)) for all x ∈ X. A complement function C is said to satisfy (i) the boundary condition if C (0) = 1 and C (1) = 0,
] be a complement function that satisfies involutive and monotonic conditions. Then for any family {λ α : α ∈ ∆} of fuzzy subsets of X, we have
] be a complement function that satisfies the monotonic and involutive conditions. Then for any family {λ α : α ∈ ∆} of fuzzy subsets of X,
Lemma 4.
[8] Let C be a complement function that satisfies the monotonic and involutive conditions. For any two subsets λ and µ we have
[12] Let (X, τ ) be a fuzzy topological space and C be a complement function. Then a fuzzy subset λ of X is fuzzy C -open in (X, τ ) if C λ is fuzzy closed in (X, τ ).
Fuzzy C -Interior
In this chapter we define fuzzy C -interior and investigate its properties using arbitrary complement function C . Definition 6. Let (X, τ ) be a fuzzy topological space. Let C be the arbitrary complement function. Then for a fuzzy set λ of X, the fuzzy Cinterior of λ is defined as the union of all fuzzy C -open sets contained in λ, i.e., int C (λ) = ∨ {µ : µ ≤ λ, µ is f uzzy C − open} .
Proposition 7.
If the complement function C satisfies the monotonic and involutive conditions then
Proof. (i) From the definition of closure in fuzzy topology we have
By using lemma 3 it follows that
Since C satisfies the monotonic condition, replacing C µ by η we get,
(ii) By definition 6,
Using lemma 3, it follows that
Since C satisfies the monotonic condition, replace C µ by η we get
This proves C (int C (λ)) = cl(C λ).
Proposition 8. Let C be the complement function that satisfies monotonic and involutive conditions. Then int C (λ) = C (cl(C λ)).
Proof. From the definition of closure we have
Since C satisfies monotonic condition by replacing C µ by η we get,
Theorem 9. Let C be a complement function that satisfies boundary, monotonic and involutive conditions. For any two fuzzy subsets λ and µ of a fuzzy topological space X, we have
(ii) It is evident from the definition of int C (λ) is the largest open set contained in λ.
(iii) Let λ be fuzzy C -open. By definition 6, C λ is fuzzy closed. Therefore cl(C λ) = C λ. Using proposition 7, C (int C (λ)) = cl(C λ) = C λ. Applying involutive condition we see that
.Using proposition 7, we have cl(C λ) = C λ ⇒ C λ is fuzzy closed. This shows that λ is fuzzy C -open.
(vii) Since C satisfies the involutive condition,
Fuzzy C -Exterior
In this chapter we define the fuzzy C -exterior using the arbitrary complement function C and establish the properties of fuzzy C -exterior.
Definition 10. Let λ be a fuzzy subset of a fuzzy topological space (X, τ ) and let C be a complement function. Then the fuzzy C -exterior of λ is defined as ext C (λ) = int C (C λ).
Proposition 11. Let (X, τ ) be a fuzzy topological space and C be a complement function that satisfies involutive condition. Then for any fuzzy subset λ of X, ext C (C λ) = int C (λ).
Proof. By using definition 9, ext C (C λ) = int C (C (C λ)) and applying involutive condition it proves that ext C (C λ) = int C (λ).
Theorem 12. Let C be a complement function that satisfies the boundary, monotonic and involutive conditions. For any two subsets λ and µ of a fuzzy topological space, we have
Some New Fuzzy Topologies
In this chapter we characterize the fuzzy topological space using Fuzzy CClosure, Fuzzy C -Interior and Fuzzy C -Exterior operators.
Theorem 13. Let (X, τ ) be a fuzzy topological space. Let C be a complement function which satisfies boundary, monotonic and involutive conditions. Let cl C : I X → I X be a fuzzy C -closure operator on X such that 1. cl C (0) = 0 2. λ ≤ cl C (λ) for each λ 3. cl C (cl C λ) = cl C (λ) for each λ 4. cl C (λ ∨ µ) = cl C λ ∨ cl C µ for each λ and µ Then the family δ = C (cl C λ) : λ ∈ I X is a fuzzy topology with cl δ (λ) = cl C (λ).
Theorem 14. Let (X, τ ) be a fuzzy topological space. Let C be a complement function which satisfies boundary, monotonic and involutive conditions. Let int C : I X → I X be a fuzzy C -interior operator on X such that 1. int C (1) = 1
